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(54) Dispensing system using a die tip having an air foil 

(57) A die tip (1 0) for use in meltblowing liquid ma- 
terial onto a moving substrate (1 8) having a layer of en- 
trained air moving in a common direction therewith. The 
die tip includes a base member (80) having a plurality 
of liquid dispensing outlets (104) for dispensing liquid 
material toward the substrate (18) and a plurality of air 
discharge outlets (110) for discharging airtoward the liq- 
uid material dispensed from the liquid dispensing out- 
lets. The base member includes at least one air deflect- 
ing member extending outwardly from the base member 
and toward the substrate. The air deflecting member 
(116) is operable to deflect the moving entrained air in 
a direction away from the air discharge outlets (110) of 
the meltblowing die tip. The air deflecting member (1 1 6) 
substantially reduces the build up of dust and other de- 
bris carried in the entrained air around the air discharge 
outlets (110) to maintain consistent and reliable opera- 
tion of the meltblowing die tip 




1 epi: 

Description 

Field of the Invention 

[0001] The present invention relates generally to dis- 
pensing systems for applying a liquid material and, more 
particularly, to dispensing systems using air to fiberize 
a dispensed strand or filament of material before con- 
tacting a moving substrate. Any iiquid dispensing sys- 
tem such as a meltblowing system comprises one or 
more modules, each having a die tip for applying the 
liquid material. 

Background of the Invention 

[0002] Various systems for dispensing liquids are well 
known and can use the present invention. These in- 
clude, but are not limited to airless spray systems which 
apply a liquid to a moving web or substrate, systems 
which use dispensed air to move or fiberize the dis- 
pensed liquid before contacting a non-moving substrate 
and systems which use dispensed airto move orf iberize 
the dispensed liquid before contacting a moving sub- 
strate. The present invention will be described in detail 
with respect to the latter type of system, and in particular 
a meltblowing dispensing system. Meltblowing dispens- 
ing systems have been developed for applying viscous 
material such as polymer material onto a moving sub- 
strate to form nonwoven fabric, and, more recently, for 
applying a pattern of hot melt adhesives onto a moving 
substrate during the manufacture of various products, 
such as diapers, feminine hygiene products, multiply tis- 
sues and the like. In general, meltblowing systems in- 
clude a source of liquid material, a source of air, a man- 
ifold for distributing the iiquid material and air, at least 
one and usually a plurality of modules mounted to the 
manifold for receiving the iiquid material and air and dis- 
pensing an elongated filament of the liquid material 
which is attenuated and drawn down by the air before 
being randomly applied onto the substrate. Each mod- 
ule of the meltblowing system comprises a liquid mate- 
rial passage and an air passage and a die tip or nozzle. 
In general, a meltblowing die tip comprises a plurality of 
liquid material orifices or outlets arranged in a row and 
a slot on each side of the row of material orifices for dis- 
pensing the air. Instead of two slots, it is well known to 
use two rows of air orifices or outlets parallel to the row 
of material orifices. 

[0003] One known type of meltblowing die tip used in 
applying hot melt adhesive material comprises a trian- 
gular nosepiece extending outwardly from the die tip 
and towards the substrate. The nosepiece is defined by 
a pair of converging walis which meet at an apex. A se- 
ries of spaced adhesive orifices or outlets are aligned 
along the apex to dispense filaments of hot melt adhe- 
sive toward the substrate. Parallel rows of air discharge 
orifices or outlets are formed on opposite sides of the 
nosepiece to discharge jets of high velocity air. In each 
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row there can be one or more than one air orifice asso- 
ciated with each adhesive orifice. The air orifices are 
typically elliptical in shape andformed adjacent the base 
of the triangular nosepiece with the air discharged gen- 

5 erally parallel to the converging walls of the nosepiece. 
Of course, the air orifices can be other geometric shapes 
and the air can be channeled up the sides of the nose- 
piece through the use of an air plate to effectively place 
the air outlet adjacent to the adhesive orifice. The high 

10 velocity air jets on the opposite sides of the nosepiece 
are directed toward the dispensed filaments to draw 
down and attenuate the filaments to a reduced final di- 
ameter. The filaments of hot melt adhesive are depos- 
ited on the surface of a moving substrate to form an ad- 

15 hesive layer thereon onto which may be laminated an- 
other layer. 

[0004] During the manufacture of multi-ply tissues, for 
example, a ply of tissue paper is conveyed past the melt- 
blowing die which deposits a layer of fine adhesive fibers 

20 on the tissue paper before it is bonded to another ply. 
As the tissue paper moves toward the die tip, the air be- 
tween the tissue and the die tip is agitated and moved 
in the same general direction as the tissue. In addition, 
due to the high velocity of the air being discharged from 

25 the air orifices, the air in the area adjacent the air orifices 
is aspirated toward the air orifice. This air between the 
tissue and die tip, referred to as entrained air, has par- 
ticles of dust and other materials suspended in it. This 
is particularly prevalent in the environment where ply 

30 bonding is done, but is present to a lesser degree in any 
environment where material dispensing is done. This 
moving entrained air combines with the high velocity air 
to form process air which attenuates and draws down 
the filament of dispensed hot melt adhesive. However, 

35 the movement of the entrained air is not uniform in ve- 
locity or direction over the length of the die tip and this 
causes, to a lesser degree, the process air to also be 
non-uniform. The focus of the pattern of the filament ap- 
plied to the moving substrate is negatively affected by 

40 the nonuniformity of the process air. In addition, the en- 
trained air is drawn against the die tip which has been 
made tacky by the adhesive vapor or mist released dur- 
ing the normal melting of adhesives, and eventually, the 
dust particles build up against the face of the nosepiece 

45 and between the air discharge orifices until one or more 
of the high velocity air orifices are partially or completely 
blocked. As this build up of dust particles occurs, the 
balance of air pressure across the meltblowing die tip is 
disturbed and the nonuniformity of the process air in- 

so creases, thus creating a less focused pattern of adhe- 
sive filaments on the tissue paper. 
[0005] To combat the dust build up problem that oc- 
curs during the ply bonding process, manufacturers of 
paper products, for example multiply tissues, have in- 

55 vested in costly dust control systems to control the 
. amount of dust in the vicinity of the adhesive dispensing 
system. While such control systems reduce the amount 
of dust in the air, the air orifices still become clogged or 
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stopped and the adhesive dispensing system must still 
be taken off-line, so that the operator can take the ap- 
propriate maintenance actions. In addition, dust control 
systems are generally expensive and add to production 
costs. Thus, there is a need for an adhesive spraying 
die tip that increases the uniformity of the process air 
and is less susceptible to dust build up that may partially 
or completely block one or more of the high velocity air 
orifices. 

Summary of the Invention 

[0006] The present invention is a die tip for use in a 
module or system for dispensing liquid material. The die 
tip of the present invention can be used in various liquid 
dispensing systems, but will be described herein as a 
die tip for use in a meltblowing system for applying a hot 
melt adhesive onto a moving substrate. The die tip im- 
proves the uniformity of the process air used to attenu- 
ate and draw down the dispensed filament of material 
and correspondingly, improves the consistency or focus 
of the pattern of the dispensed liquid. The die tip also 
minimizes the accumulation of dust and other particles 
around the melt and air discharge orifices caused by the 
motion of the entrained air between the die tip and the 
substrate. While the invention will be described in con- 
nection with certain embodiments, it will be understood 
that the invention is not limited to these embodiments. 
On the contrary, the invention includes all alternatives, 
modifications and equivalents as may be included within 
the spirit and scope of the present invention. 
[0007] A meltblowing die tip in accordance with the 
preferred embodiment of the present invention includes 
a base member having a triangu lar nosepiece extending 
outwardly therefrom and toward the moving substrate. 
The nosepiece includes a pair of converging walls that 
terminate in an apex extending the full width of the base 
member. A series of liquid dispensing orifices or outlets 
are formed in spaced relationship along the apex for dis- 
pensing filaments of liquid material, such as hot melt ad- 
hesive, toward the substrate. 
[0008] A pair of slots or a series of air discharge ori- 
fices or outlets are formed in spaced relationship in a 
pair of parallel rows disposed along opposite sides of 
the nosepiece. The air discharge outlets discharge high 
velocity air jets toward the filaments dispensed from the 
liquid dispensing outlets. The high velocity air jets draw 
down and attenuate the filaments to a reduced final di- 
ameter before they are deposited at random on the mov- 
ing substrate. 

[0009] In accordance with the present invention, an 
air foil extends outwardly from a lower surface of the 
base member and toward the moving substrate. The air 
foil preferably comprises a pair of air deflecting mem- 
bers extending the full width of the base member and 
positioned outboard of, and generally parallel with, the 
rows of air discharge outlets. The air deflecting member 
positioned upstream of the nosepiece has a radius or 



otherwise curved outer surface that deflects the en- 
trained air moving toward the die tip, due to aspiration 
caused by the high velocity air and to air movement 
caused by the moving substrate, in a direction away 
5 from the air discharge outlets and at least partially to- 
ward the moving substrate, and creates a vortex that 
provides a positive air flow in a direction away from the 
air discharge outlets. The air deflecting member posi- 
tioned downstream of the nosepiece has a radius or oth- 
10 erwise curved outer surface that deflects the entrained 
air moving toward the die tip, due to aspiration caused 
by the high velocity air, in a direction away from the air 
discharge outlets and at least partially toward the mov- 
ing substrate and creates a vortex that provides a pos- 
15 itive air flow in a direction away from the air discharge 
outlets. As a result of the entrained air being directed 
away from the air discharge outlets, the uniformity of the 
process air, high velocity air and entrained air combined, 
is increased, since the entrained air combines with the 
high velocity air at a point further away from the air dis- 
charge outlets than would otherwise occur which reduc- 
es the effect of the moving entrained air on the high ve- 
locity air, and the amount of dust or other particles built 
up at the die tip is reduced. Thus, the air deflecting mem- 
bers improve efficiency and focus of the pattern of the 
filaments applied to the moving substrate. 
[001 0] In the preferred embodiment, the air deflection 
members are symmetrical and are formed by making a 
pair of substantially identical parallel elongated slots on 
opposite sides of the nosepiece. Each slot intersects a 
row of air flow passages extending through the base 
member on opposite sides of the nosepiece to form the 
air discharge outlets at terminal ends of the air flow pas- 
sages. The air discharge outlets on each side of the 
nosepiece lie in a common plane defined by a recessed 
wall of each slot. The plane defined by each recessed 
wall is substantial ly transverse to the axes of the air flow 
passages on each side of the nosepiece. In this way, 
the air discharge outlets are formed with a circular shape 
and are configured to discharge the high velocity air jets 
generally parallel to the converging walls of the nose- 
piece. The circular-shaped air discharge outlets im- 
prove the behavior of the high velocity air jets and also 
increase airefficiency over elliptical air discharge outlets 
of the past. 

[0011] Further, the meltblowing die tip of the present 
invention reduces the need for expensive dust removal 
systems in the vicinity of the meltblowing dispensing 
system and reduces the amount of maintenance re- 
quired to keep the meltblowing die tips clean and oper- 
ational. The above and other objects and advantages of 
the present invention shall be made apparent from the 
accompanying drawings and the description thereof. 



[001 2] The accompanying drawings illustrate embod- 
iments of the invention, together with a general descrip- 
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tion of the invention given above, and the detailed de- 
scription of the embodiments given below, serve to ex- 
plain the principles. of the invention. 

Fig. 1 is a partial cross-sectional view of a die mod- 
ule including a meltblowing die tip in accordance 
with the principles of the present invention for de- 
positing liquid material onto a moving substrate; 

Fig. 2 is a partial disassembled view of the die mod- 
ule including die tip shown in Fig. 1 ; 

Fig. 3A is an enlarged partial cross-section view of 
the die tip of Fig. 1 , diagrammatically illustrating 
flows of high velocity air and entrained air; 

Fig. 3B is an enlarged view of the circled area in 
Fig. 3A; 

Fig. 4 is a bottom elevational view of the die tip 
shown in Fig. 1 ; 

Fig. 5 is a bottom perspective view of the die tip 
shown in Fig. 1 ; and 

Fig. 6 is an enlarged view of the circled area in Fig. 
5. 

Detailed Description of the Preferred Embodiment 

[0013] With reference to the figures, and to Fig. 1 in 
particular, a meltblowing die tip 10 in accordance with 
the principles of the present invention is shown as part 
of a die module 12. For purposes of simplifying the de- 
scription of the present invention, the preferred embod- 
iment will hereinafter be described in relation to melt- 
blowing of hot melt thermoplastic adhesives, but those 
of ordinary skill in the art will readily appreciate applica- 
tion of the present invention to dispensing of other ma- 
terials as well. These include, but are not limited to air- 
less spray systems which apply a liquid to a moving web 
or substrate, systems which use dispensed air to move 
or fiberize the dispensed liquid before contacting a non- 
moving substrate and systems which use dispensed air 
to move or fiberize the dispensed liquid before contact- 
ing a moving substrate. 

[0014] As will be described in detail below, die module 
12 is operable to dispense a plurality of filaments 14 
(Fig. 1 ), such as filaments of hot melt adhesive, from the 
die tip 10 onto a surface 16 of a moving substrate 18. 
As the substrate 1 8 moves toward the die tip 1 0, the air 
between the substrate 1 8 and die tip 1 0 is agitated and 
moved In the same general direction as the substrate 
18. This layer of air, referred to as entrained air, is indi- 
cated diagrammatically as numeral 20 in Figs. 3A and 
3B and moves in a common direction with the substrate 
18. The entrained air 20 generally comprises a bound- 
ary layer of moving air which is created by surface fric- 



tion of the substrate 18 as it moves. Particles (not 
shown) of dust and othermaterials are suspended in the 
entrained air 20 and are carried toward the die tip 10 
with movement of the substrate 18. 

5 [0015] It will be appreciated that one or more of the 
die modules 12 may be mounted in side-by-side rela- 
tionship to a manifold (not shown) that distributes hot 
melt adhesive and hot air to each of the die modules 12. 
A valve actuator assembly (not shown) can be connect- 
to ed between the manifold (not shown) and a source of 
hot melt adhesive (not shown) for controlling flow of hot 
melt adhesive to the multiple die modules 12. Each die 
module 12 includes an internal valve mechanism 22 
(Figs. 1 and 2) that permits the pattern width of liquid 

15 material dispensed across the substrate 1 8 to be selec- 
tively varied by opening and closing various valves in 
the side-by-side die modules 12. A detailed description 
of the manifold (not shown), valve actuator assembly 
(not shown) and connection of die modules 12 in side- 

20 by-side relationship to the manifold is provided in U.S. 
Serial No. 09/021 ,426, entitled A Modular Die With 
Quick Change Die Tip Or Nozzle® and assigned to the 
common assignee, the disclosure of which is hereby in- 
corporated herein by reference in its entirety. 

25 [0016] Referring to Figs. 1 and 2, each die module 12 
includes an upper die body 24A and a lower stem seat 
body or die body 24B. Briefly, die body 24A has formed 
therein a lower downwardly opening recess 26 that is 
adapted to receive a cylindrically shaped projection 28 

30 extending upwardly from lower die body 24B. A bore 30 
extends downwardly through die body 24B and termi- 
nates at a bottom surface 32, and a valve insert 34 is 
mounted in the lower end of the bore 30 in contact with 
the bottom surface 32. Liquid flow passage 36 formed 

35 in die body 24A delivers liquid material, such as hot melt 
adhesive, from the manifold (not shown) to the bore 30. 
Ports 38 and 40 formed, respectively, in valve insert 34 
and bottom surface 32 serve as a fluid outlet for bore 
30. The lower end of port 40 is provided with an O-ring 

40 42. The inlet to port 38 is chamfered to provide a valve 
seat for a pneumatically controlled valve stem 44 ex- 
tending through the upper and lower die bodies 24A and 
24B. Movement of the valve stem 44 away from and to- 
ward the valve seat selectively starts and stops the flow 

45 of liquid through the die module 12. 

[001 7] As shown in Figs. 1 and 2, the lower end of the 
die body 24B has formed therein a downwardly opening 
air chamber 46 which surrounds a central cylindrical 
portion 48. The air chamber 46 is defined by interior 

so walls 50 and central cylindrical portion 48. Bore 30 and 
port 40 are formed in central cylindrical portion 48. Bot- 
tom surfaces 52 and 54 of die body 24B are coplanar 
for receiving the die tip 10 as described in detail below. 
Airflow passage 56 formed in die body 24B delivers air 

55 to the air chamber 46. 

[001 8] The back side 58 of die body 24B, i.e., the side 
mounted to the manifold (not shown), has a downwardly 
projecting narrow edge portion 60 terminating at end 62. 
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A shoulder 64 of edge portion 60 is shaped to receive 
and support a complementary shaped shoulder 66 of 
the die tip 1 0. A retainer plate 68 is mounted to the front 
of die body 24B and comprises a body portion having 
an inwardly projecting shoulder 70 at its lower end and 
an inwardly projecting rounded member 72 at its upper 
end. A bolt 74 extends through a hole 76 formed in the 
retainer plate 68 that permits the lower end to move out- 
wardly by action of springs 78 when the bolt 74 is suffi- 
ciently unscrewed (Fig. 2). The die tip 10 is inserted in 
place in contact with the coplanar bottom surfaces 52 
and 54 of die body 24B by screwing bolt 74 into die body 
24B, thereby compressing springs 78 and bringing 
shoulders 64 and 70 into contact with complementary 
shaped shoulders 66 on the die tip 10. Details of the 
construction and operation of die module 12, and the 
removable mounting of a die tip to the die body 24B, are 
provided in co-pending U.S. Serial No. 09/021 ,426 pre- 
viously incorporated herein by reference in its entirety 
to which the reader is referred. 
[0019] Meltblowing die tip 10 is the primary focus of 
the present invention and includes a base member 80 
which is generally coextensive with the bottom surface 
52 of die body 24B. Die tip 10 is a meltblowing nozzle 
having a triangular nosepiece 82 extending outwardly 
from the base member 80 and toward the substrate 1 8. 
The nosepiece 82 is defined by converging surfaces 84 
and 86 (Fig. 3) which meet at apex 88. The apex 88 may 
be discontinuous, but preferably is continuous along the 
full width of the die tip 10. 

[0020] The portions 90 of the base member 80 ex- 
tending laterally from the nosepiece 82 serve as flanges 
for mounting the die tip 1 0 to the die body 24B and have 
multiple air flow passages 92 and liquid flow passages 
94 for conducting air and hot melt adhesive, respective- 
ly, through the base member 80. The die tip 1 0 includes 
upper surface 96 which is mounted on bottom surface 
52 of die body 24B, closing air chamber 46. Upper sur- 
face 96 also engages bottom surface 54, compressing 

0- ring 42, thereby providing a fluid seal at the junction 
of these two surfaces. Upper surface 96 of base mem- 
ber 80 is substantially coextensive with the outer periph- 
ery of surface 52. Details of the arrangement of the air 
flow passages 92 and liquid flow passages 94 through 
the base member 80 are provided in co-pending U.S. 
Serial No. 09/021 ,426 previously incorporated herein by 
reference in its entirety to which the reader is referred. 
[0021] Briefly, as shown in Fig. 4, the flanges 90 of the 
base member 80 have two parallel rows 98 and 1 00 of 
air flow passages 92 formed therein. As shown in Figs. 

1- 3, the rows 98 and 100 of airflow passages 92 define 
converging planes. 

[0022] The plane defined by row 98 extends at the 
same angle as nosepiece wall 84, and the plane defined 
by row 1 00 extends at the same angle as nosepiece wall 
86. With the die tip 1 0 mounted on the die body 24B, the 
inlets 102 of all air flow passages 92 register with air 
chamber 46 as shown in Fig. 1. 



[0023] Liquid flow passages 94 are formed through 
base member 80 that terminate in liquid dispensing out- 
lets 1 04 spaced along the apex 88. An inlet 1 06 (Fig. 1 ) 
formed in the upper surface 96 of base member 80 reg- 

5 isters with port 40 of die body 24B to deliver liquid ma- 
terial to each of the liquid dispensing outlets 104. The 
liquid dispensing outlets 104 are preferably uniformly 
spaced along the apex 88 and extend perpendicular to 
the apex 88. However, the dispensing outlets 104 can 

10 be spaced along the apex 88 in a non-uniform pattern. 
[0024] In accordance with one aspect of the present 
invention, a pair of parallel elongated slots 108 (Fig. 6) 
are formed on opposite sides of the nosepiece 82 that 
extend the full width of the base member 80. Each slot 

15 1 08 intersects with the air flow passages 92 extending 
through the base member 80 on opposite sides of the 
nosepiece 82 to form air discharge outlets 110 at termi- 
nal ends of the air flow passages 92. Each slot 1 08 has 
a cross-sectional width that is slightly greater than the 

20 diameter of each air flow passage 92. The air discharge 
outlets 110 on each side of the nosepiece 82 lie in a 
common plane defined by a recessed wall 112 (Fig. 6) 
of each slot 108. The plane defined by each recessed 
wall 1 1 2 is substantially transverse to the axes of the air 

25 flow passages 92 on each side of the nosepiece 82, and 
the axis of each airflow passage 92 generally intersects 
the longitudinal axis of each slot 108. In this way, the air 
discharge outlets 110 are formed with a circular shape 
and are configured to discharge high velocity air jets, 

30 indicated diagrammaticalty as numeral 114 in Figs. 3A 
and 3B, generally parallel to the converging walls 84 and 
86 of the nosepiece 82. 

[0025] As shown in Figs. 3A and 3B, the high velocity 
air jets 114 on opposite sides of the nosepiece 82 are 

35 directed toward the dispensed filaments 14 (Fig. 1) to 
draw down and attenuate the filaments 14 to a reduced 
final diameter, typically in the range of about 5 to about 
50 microns for hot melt adhesives as understood by 
those of ordinary skill in the art. The filaments 14 are 

40 deposited at random on surface 16 of substrate 18 to 
form an adhesive layer thereon onto which may be lam- 
inated another layer such as film or other types of ma- 
terials or fabrics. Of course, those of ordinary skill in the 
art will appreciate that the air discharge outlets 110 on 

45 each side of the nosepiece 82 could be replaced with a 
pair of elongated air slots without departing from the 
spirit or scope of the present invention. 
[0026] In accordance with another aspect of the 
present invention , an air foil 1 1 5 is formed to extend out- 

50 wardly from a lowermost surface 11 8 of the base mem- 
ber 80 and toward the substrate 18. Air foil 115 prefer- 
ably comprises a pair of air deflecting members 116a 
and 1 1 6b that extend outwardly from the lowermost sur- 
face 118 toward the substrate 18. The air deflecting 

55 members 1 1 6a, 1 1 6b each terminate in an elongated lip 
120 (Figs. 3A and 3B) that is positioned vertically inter- 
mediate the lowermost surface 1 1 8 of the base member 
80 and the apex 88 of nosepiece 82. The air deflecting 
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members 11 6a, 11 6b preferably extend the full width of 
the base member 80 and are positioned outboard of, 
and generally parallel with, the parallel rows 98 and 1 00 
of air discharge outlets 110. 

The air deflecting member 1 1 6a positioned upstream of 
the nosepiece 82 has an outer surface 122, such as a 
radiused or otherwise curved surface, that is configured 
to deflect the entrained air 20 moving toward the die tip 
10, due to aspiration caused by the high velocity air jets 
114 and to air movement caused by the moving sub- 
strate 1 8, in a direction away from the air discharge out- 
lets 110 and the wall 84 of the nosepiece 82 as shown 
in Figs. 3A and 3B. The air deflecting member 11 6a po- 
sitioned upstream of the nosepiece 82 is further config- 
ured to deflect the entrained air 20 moving toward the 
die tip 1 0 at least partially toward the substrate 1 8, and 
to create a vortex, indicated diagrammatically as numer- 
al 124 in Figs. 3A and 3B t that provides a positive air 
flow in a direction away from the air discharge outlets 
110. 

[0027] The air deflecting member 116b positioned 
downstream of the nosepiece 82 also has an outer sur- 
face 122, such as a radiused or otherwise curved sur- 
face, that is configured to deflect the entrained air 20 
moving toward the die tip 1 0, due to aspiration caused 
by the high velocity air jets 1 14, in a direction away from 
the air discharge outlets 1 1 0 and the wall 86 of the nose- 
piece 82. The air deflecting member 1 1 6b is further con- 
figured to deflect the entrained air 20 at least partially 
toward the substrate 1 8, and to create a vortex 1 24 that 
provides a positive air flow in a direction away from the 
air discharge outlets 110. 

[0028] While a curved outer surface 122 is shown on 
air deflecting members 116a, 116b, it is contemplated 
that other surface configurations or shapes, including 
one or more non-curved surfaces, are possible as well 
that will function to divert the flow of turbulent entrained 
air 20 away from the air discharge outlets 1 1 0 and ref o- 
cus the entrained air 20 into an accurate, open-channel 
flow in accordance with the principles of the present in- 
vention as shown in Fig. 3A. As a result of the entrained 
air 20 being directed away from the air discharge outlets 
110, the uniformity of the process air, high velocity air 
and entrained air combined, is increased, since the en- 
trained air combines with the high velocity air at a point 
further away from the air discharge outlets 110 than 
would otherwise occur, as shown in Fig. 3A. This com- 
bination of the high velocity air and entrained air reduces 
the effect of the moving entrained air on the high velocity 
air, and reduces the amount of dust or other particles 
built up at the die tip 10. Thus, the air deflecting mem- 
bers 1 1 6a, 1 1 6b improve efficiency and focus of the pat- 
tern of the filaments 1 4 applied to the moving substrate 
18. 

[0029] Each air deflecting member 1 1 6a, 1 1 6b has an 
inner wall 1 26 (Figs. 3A and 3B) that is generally parallel 
with the converging walls 84 and 86 of the nosepiece 
82 to shield the air discharge outlets 110 from the en- 



trained air 20. The air deflecting members 116a, 116b 
may be integral with the base member 80 or separately 
attached to extend outwardly from the lowermost sur- 
face 11 8 of the base member 80. While a pair of air de- 

5 fleeting members 1 1 6a, 1 1 6b is shown, it is contemplat- 
ed that only one air deflecting member 1 1 6a may be pro- 
vided upstream of the nosepiece 82 to contact and de- 
flect the entrained air 20 moving toward the die tip 10 
as described in detail above. 

10 [0030] The elongated slots 108 formed on the oppo- 
site sides of the nosepiece 82 serve two important func- 
tions. First, the slots 1 08 intersect the air flow passages 
92 in a manner that forms circular-shaped air discharge 
outlets 1 1 0 at terminating ends of the air flow passages 

15 92. The circular-shaped air discharge outlets 110 im- 
prove the behavior of the high velocity air jets 114 and 
also increase air efficiency over elliptical air discharge 
outlets of the past. Secondly, the elongated slots 108, 
in combination with the air deflecting members 116a, 

20 116b, shield the air discharge outlets 110 from the en- 
trained air 20 moving toward the die tip 10. The air de- 
flecting members 116a, 116b serve to deflect the en- 
trained air 20 in a direction away from the air discharge 
outlets 110 and the walls 84, 86 of the nosepiece 82. 

25 This protects the air discharge outlets 110 from the 
buildup of dust and other debris in the vicinity of the 
nosepiece 82 that would otherwise lead to partial or 
complete blockage of one or more of the air discharge 
outlets 110, The air deflecting members 116a, 116b 

30 thereby extend the life cycle of the die tips 10 and im- 
prove both spray efficiency and reliability. Further, the 
Aself-cleaning® capability of die tip 10 reduces the 
need for expensive dust removal systems in the vicinity 
of the meltblowing dispensing system. 

35 [0031] While the present invention has been illustrat- 
ed by a description of various embodiments and while 
these embodiments have been described in considera- 
ble detail, it is not the intention of the applicants to re- 
strict or in any way limit the scope of the appended 

40 claims to such detail. Additional advantages and modi- 
fications will readily appear to those skilled in the art. 
The invention in its broader aspects is therefore not lim- 
ited to the specific details, representative apparatus and 
method, and illustrative example shown and described. 

45 Accordingly, departures may be made from such details 
without departing from the spirit or scope of applicants= 
general inventive concept. 

50 Claims 

1 . A die tip for use in dispensing liquid material onto a 
moving substrate having a layer of entrained air 
moving in a common direction therewith, compris- 
55 ing: 

a base member; 

at least one liquid flow passage formed in said 
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base member terminating in a liquid dispensing 
outlet capable of dispensing liquid material to- 
ward the substrate; and 
an air deflecting member extending outwardly 
from said base member and adapted to extend 
toward the substrate, said air deflecting mem- 
ber being capable of deflecting the moving en- 
trained air in a direction away from said air dis- 
charge outlet. 

2. The die tip of claim 1 further comprising a pair of air 
deflecting members disposed in spaced relation- 
ship outboard of said liquid dispensing outlet. 

3. The dip tip of claim 1 further comprising at least one 
air flow passage formed in said base member ter- 
minating in an air discharge outlet capable of dis- 
charging air toward the liquid material dispensed 
from said liquid dispensing outlet. 

4. The die tip of claim 3 further comprising: 

a nosepiece extending outwardly from said 
base member and adapted to extend toward 
the substrate, said nosepiece terminating in an 
apex extending substantially the full width of 
said base member; 

a plurality of liquid flow passages formed in said 
base member terminating in a plurality of liquid 
dispensing outlets formed in spaced relation- 
ship along said apex; 

a plurality of air flow passages formed in said 
base member terminating in a plurality of air 
discharge outlets formed in spaced relationship 
in a pair of parallel rows disposed along oppo- 
site sides of said nosepiece; and 
at least one air deflecting member disposed 
outboard of one of said parallel rows of air dis- 
charge outlets. 

5. The die tip of claim 4 wherein said at least one air 
deflecting member extends substantially the full 
width of said base member and substantially paral- 
lel to said nosepiece. 

6. The die tip of claim 5 wherein said nosepiece com- 
prises a pair of converging walls that meet at said 
apex, and further wherein said at least one air de- 
flecting member has an inner wall spaced from and 
extending generally parallel to one of said converg- 
ing walls. 

7. The die tip of claim 6 further comprising: 

an elongated slot extending along at least one 
side of said nosepiece; and 
each air discharge outlet in one of said parallel 
rows fluidly communicating with said elongated 



a base member; 

at least one liquid flow passage formed in said 
base memberterminating in a liquid dispensing 
outlet capable of dispensing liquid material to- 
ward the substrate; 

at least one air flow passage formed in said 
base member terminating in an air discharge 
outlet capable of discharging air toward the liq- 
uid material dispensed from said liquid dispens- 
ing outlet, the discharged air aspirating the en- 
trained air toward said air discharge outlet; and 
an air deflecting member extending outwardly 
from said base member and adapted to extend 
toward the substrate, said air deflecting mem- 
ber being capable of deflecting the aspirated 
entrained air in a direction away from said air 
discharge outlet. 

13. The die tip of claim 12 further comprising a pair of 
air deflecting members disposed in spaced relation- 

45 ship outboard of said liquid dispensing outlet and 
said air discharge outlet. 

14. The die tip of claim 12 wherein said air deflecting 
member extends substantially the full width of said 

so base member. 

15. The die tip of claim 12 wherein said air deflecting 
member has a curved outer wall adapted to contact 
and deflect the aspirated entrained air in a direction 

55 away from said aid discharge outlet. 

16. A die tip for use in dispensing liquid material onto a 
moving substrate having a layer of entrained air 



slot. 



8. The die tip of claim 7 wherein said elongated slot 
terminates in a recessed wall, and further wherein 

5 said air discharge outlets in said one row lie in a 
common plane defined by said recessed wall. 

9. The die tip of claim 8 wherein said common plane 
is substantially transverse to axes of said air pas- 

10 sages that terminate in said one row of air discharge 
outlets. 

10. The die tip of claim 4 wherein each of said air dis- 
charge outlets is circular in shape. 

15 

11. The die tip of claim 1 wherein said air deflecting 
member has a curved outer wall adapted to contact 
and deflect the moving entrained air in a direction 
away from said air discharge outlet. 

20 

12. A die tip for use in dispensing liquid material onto a 
substrate having a layer of entrained air between 
the die tip and the substrate, comprising: 



25 
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moving in a common direction therewith, compris- 
ing: 

a base member having a nosepiece extending 
outwardly therefrom and adapted to extend to- 
ward the substrate, said nosepiece terminating 
in an apex extending substantially the full width 
of said base member; 

a plurality of liquid dispensing outlets formed in 
spaced relationship along said apex, each be- 
ing capable of dispensing liquid material toward 
the substrate; 

a plurality of air discharge outlets formed in 
spaced relationship in a pair of parallel rows 
disposed along opposite sides of said nose- 
piece, each of said air discharge outlets being 
circular in shape and capable of discharging air 
toward the liquid material dispensed from said 
liquid dispensing outlets; and 
at least one air deflecting member extending 
outwardly from said base member and adapted 
to extend toward the substrate, said at leastone 
air deflecting member being disposed outboard 
of one of said parallel rows of air discharge out- 
lets and capable of deflecting the moving en- 
trained air in a direction away from said air dis- 
charge outlets in said one row. 

17. The die tip of claim 16 further comprising a pair of 
air deflecting members disposed in spaced relation- 
ship outboard of said plurality of liquid dispensing 
outlets and said plurality of air discharge outlets. 

18. The die tip of claim 1 6 wherein said at least one air 
deflecting member extends substantially the full 
width of said base member and substantially paral- 
lel to said nosepiece. 

19. The die tip of claim 1 6 wherein said at least one air 
deflecting member has a curved outer wall adapted 
to contact and deflect the moving entrained air in a 
direction away from said air discharge outlets in 
said one row. 



at least one elongated slot extending along op- 
posite sides of said nosepiece; 
a plurality of air discharge outlets formed in 
spaced relationship in a pair of parallel rows 

5 disposed along opposite sides of said nose- 

piece, each air discharge outlet in one of said 
parallel rows fluidly communicating with said at 
least one elongated slot and being capable of 
discharging air toward the liquid material dis- 

10 pensed from said liquid dispensing outlets; and 

at least one air deflecting member extending 
outwardly from said base member and adapted 
to extend toward the substrate, said at least one 
air deflecting member being disposed outboard 

15 of said at least one elongated slot and capable 

of deflecting the moving entrained air in a direc- 
tion away from said air discharge outlets in said 
one row. 

20 21 . The die tip of claim 20 further comprising a pair of 
air deflecting members disposed in spaced relation- 
ship outboard of said plurality of liquid dispensing 
outlets and said plurality of air discharge outlets, 

25 22. The die tip of claim 20 wherein said at least one air 
deflecting member extends substantially the full 
width of said base member and substantially paral- 
lel to said nosepiece. 

30 23. The die tip of claim 20 wherein said nosepiece com- 
prises a pair of converging walls that meet at said 
apex, and further wherein said at least one air de- 
flecting member has an inner wall spaced from and 
extending generally parallel to one of said converg- 
es ing walls. 

24. The die tip of claim 20 wherein said at least one 
elongated slot terminates in a recessed wall, and 
further wherein said air discharge outlets in said one 

^o row lie in a common plane defined by said recessed 
wall. 

25. The die tip of claim 24 further comprising: 



20. A die tip for use in dispensing liquid material onto a 
moving substrate having a layer of entrained air 
moving in a common direction therewith, compris- 
ing: 

a base member having a nosepiece extending 
outwardly therefrom and adapted to extend to- 
ward the substrate, said nosepiece terminating 
in an apex extending substantially the full width 
of said base member; 

a plurality of liquid dispensing outlets formed in 
spaced relationship along said apex, each be- 
ing capable of dispensing liquid material toward 
the substrate; 



45 a plurality of liquid flow passages formed in said 

base memberterminating in said plurality of liq- 
uid dispensing outlets; and 
a plurality of air flow passages formed in said 
base memberterminating in said plurality of air 
so discharge outlets. 

26. The die tip of claim 25 wherein said common plane 
is substantially transverse to axes of said air flow 
passages that terminate in said one row of air dis- 

55 charge outlets. 

27. The die tip of claim 20 wherein each of said air dis- 
charge outlets is circular in shape. 
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28. The die tip of claim 20 wherein said at least one air 
deflecting member has a curved outer wall adapted 
to contact and deflect the moving entrained air in a 
direction away from said air discharge outlets in 
said one row. 

29. A die module for dispensing liquid material onto a 
moving substrate having a layer of entrained air 
moving in a common direction therewith, compris- 
ing: 

a die body having: 

an air flow passage formed therein; 
a liquid flow passage formed therein; 
a valve member capable of opening and 
closing the liquid flow passage; and 
a die tip mounting surface; and 
a die tip positioned on said mounting sur- 
face of said die body and having a nose- 
piece extending outwardly therefrom and 
adapted to extend toward the substrate, 
said nosepiece terminating in an apex ex- 
tending substantially the full width of said 
die tip; 

a plurality of liquid dispensing outlets 
formed in spaced relationship along said 
apex, each being capable of dispensing liq- 
uid material toward the substrate; 
a plurality of air discharge outlets formed 
in spaced relationship in a pair of parallel 
rows disposed along opposite sides of said 
nosepiece, each of said air discharge out- 
lets being capable of discharging air to- 
ward the liquid material dispensed from 
said liquid dispensing outlets; and 
at least one air deflecting member extend- 
ing outwardly from said die tip and adapted 
to extend toward the substrate, said at 
least one air deflecting member being dis- 
posed outboard of one of said parallel rows 
of air discharge outlets and capable of de- 
flecting the moving entrained air in a direc- 
tion away from said air discharge outlets in 
said one row. 

30. The die module of claim 29 further comprising a pair 
of air deflecting members disposed in spaced rela- 
tionship outboard of said plurality of liquid dispens- 
ing outlets and said plurality of air discharge outlets. 

31. The die module of claim 29 wherein said at least 
one air deflecting member extends substantially the 
full width of said base member and substantially 
parallel to said nosepiece. 



adapted to contact and deflect the moving entrained 
air in a direction away from said air discharge out- 
lets in said one row. 

5 33. The die module of claim 29 wherein each of said air 
discharge outlets is circular in shape. 

34. A method of dispensing liquid material from a die 
tip having a plurality of liquid dispensing outlets and 
10 a plurality of air discharge outlets formed therein to- 
ward a moving substrate having a layer of entrained 
air moving in a common direction therewith, com- 
prising: 

15 dispensing liquid material from the plurality of 

liquid dispensing outlets toward the substrate; 
discharging air from the plurality of air dis- 
charge outlets toward the liquid material dis- 
pensed from the plurality of liquid dispensing 

20 outlets; and 

deflecting the moving entrained air in a direc- 
tion away from the plurality of air discharge out- 
lets. 

25 35. The method of claim 34 further comprising defect- 
ing the moving entrained air at least partially toward 
the substrate. 

36. The method of claim 34 further comprising forming 
30 a vortex in the moving entrained air to provide a pos- 
itive air flow in a direction away from the plurality of 
air discharge outlets. 

37. The method of claim 34 further comprising dispens- 
35 ing air on opposite sides of the liquid material dis- 
pensed from the plurality of liquid dispensing out- 
lets. 

38. A method of dispensing liquid material from a die 
40 tip having at least one liquid dispensing outlet and 

at least one air discharge outlet formed therein to- 
ward a substrate having a layer of entrained air be- 
tween the die tip and the substrate, comprising: 

45 dispensing liquid material from the at least one 

liquid dispensing outlet toward the substrate; 
discharging air from the at least one air dis- 
charge outlet toward the liquid material dis- 
pensed from the at least one liquid dispensing 

so outlet, the discharged air aspirating the en- 

trained air toward the at least one air discharge 
outlet; and 

deflecting the aspirated entrained air in a direc- 
tion away from the at least one air discharge 
55 outlet. 



32. The die module of claim 31 wherein said at least 
one air deflecting member has a curved outer wall 



39. The method of claim 38 further comprising defect- 
ing the aspirated entrained air at least partially to- 
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ward the substrate. 

40. The method of claim 38 further comprising forming 
a vortex in the entrained air to provide a positive air 
flow in a direction away from the at least one air dis- 5 
charge outlet. 
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